chronological foundation, with incorrect assumptions about artifact variability, inadequate paleoecological data and an over-reliance on site information acquired from surface survey, as opposed to excavated data. In this paper we present an historical overview of the models, examine the accuracy of their assumptions and discuss their interpretive strengths and weaknesses. We then propose a new model for consideration and testing, developed from our appraisal of existing models, excavated material and paleoecological data which have recently come to light.
Prehistoric migration and colonization of the Bahamas
The Bahama archipelago ( are important for constructing a typological framework in which to place sites temporally and functionally. Existing site typologies based on surface survey and limited excavation have proved inadequate classificatory devices which have led to confusion regarding the nature and timing of migration and colonization. Cross-dating of non-local ceramics, believed to be from Hispaniola and Cuba, poses its own set of problems. First, the cross-dating of these wares with chronometric dates is 426 Mary Jane Berman and Perry L. Gnivecki neither worked out fully nor necessarily accurate. Second, as chronometric dates become available for these regions, new areal chronologies are developed (Rouse and Allaire 1978; Rouse 1992), often making previous ones obsolete. Third, publications from these countries are not widely accessible, so the work of North American archaeologists is not necessarily current with that of Antillean archaeologists. Fourth, until recently, colonization arguments were developed with few chronometric dates. A Bahamas chronology employing radiocarbon and thermoluminescence dates is being developed and should help to overcome the problems of temporal assignment (Berman and Gnivecki 1991). These dates, however, become meaningful when retrieved from systematically excavated sample units in association with a broad range of artifacts and ecofacts that can be used to understand cultural contexts.
Finally, geographical origin has been based on the presence of non-locally produced pottery on Bahamian sites (Sears and Sullivan 1978; Sullivan 1980 Sullivan , 1981 Keegan 1985 Keegan , 1988 Keegan , 1992a Keegan , 1992b Keegan , 1993 . Non-local pottery contains igneous and metamorphic rock temper, in contrast to locally produced shell-tempered pottery. The argument assumes that sites representing earliest evidence of colonization contain only import sherds and that these 'imports' are from the closest Greater Antillean island. Thus, non-local pottery found at sites in the Turks and Caicos and Great Inagua are claimed to be from Hispaniola, while those sherds found in the central Bahamas are said to be from Cuba. Great Inagua, however, is almost equidistant from northeastern Cuba and northwestern Hispaniola. Non-local sherds have an almost equal chance of originating from either of the two islands. Moreover, the compositional differences between Cuban and Hispaniolan pottery are not well studied. Furthermore, the pottery associated with colonization -late Ostionan Ostionoid from northeastern Cuba and Meillacan Ostionoid from northwestern Hispaniola -is stylistically similar. Subtle differences exist (Tabio and Guarch 1966), but archaeologists studying the ceramics must have a solid knowledge of Cuban and Hispaniolan ceramics to observe these variations. Assigning origin on the basis of style and temper composition of non-local ceramics, given the current lack of knowledge about them, may lead to inaccurate conclusions. In the absence of petrographic and trace element analyses, it is difficult to pinpoint the source of these non-local sherds. Winter and Gilstrap's (1991) work suggests that non-local pottery found at archaeological sites in the Bahamas originates from both Hispaniola and Cuba; however, it is yet to be determined whether its presence in the archaeological record is due to trade, exchange, migration or colonization, since the sites from which the samples were drawn postdate the earliest evidence of entry and settlement of the archipelago.
When, where, who?
The colonization debate involves contrasting views pertaining to the timing, source, location of the first permanent settlement, point of embarkation and travel route of the earliest ceramic-bearing peoples to the Bahama archipelago. Mainly, the controversy concerns the initial entry of these people, although Sears and Sullivan (1978) , Keegan (1985 Keegan ( , 1992a Keegan ( , 1993 and Berman and Gnivecki (1991) have proposed contrasting biogeographical models to explain subsequent migration and colonization. In this paper
The colonization of the Bahama archipelago 427 we will confine our discussion to the questions surrounding earliest migration and colonization.
Most investigators regard the Bahama islands as having been settled first by ceramicbearing peoples, although Granberry (1993: 58) Sullivan (1980 Sullivan ( , 1981 argue that the Turks and Caicos were the first islands of the Bahama archipelago to be colonized. The colonists' origin was Hispaniola, Cuba or both (Sears and Sullivan 1978:22-3). According to this view, Meillacan Ostionoid-bearing peoples first made seasonal visits to the central Caicos, then settled permanently within a century. The stylistic modes of the pottery found at these earliest sites indicate early-middle Meillacan Ostionoid affiliation, suggesting manufacture circa AD750-900. At the time of this work, the Meillacan Ostionoid was indeed believed to have spanned this period; but it is now thought to fall in the range AD 900-1200 (Rouse 1982 (Rouse , 1992 Keegan (1985 Keegan ( : 297, 1988 Keegan ( , 1992a Keegan ( , 1993 and Keegan and Diamond (1987: 60) suggest that Meillacan Ostionoid people from Hispaniola settled Great Inagua around AD 600-800 and that it was the first island of the archipelago to be colonized. From Great Inagua, people radiated to the northwest and subsequently to islands lying on an east-west axis, successively colonizing them (Keegan 1985 (Keegan :298, 1992a ). When these statements were made, however, none of the sites on Great Inagua attributed to early colonization had been excavated or dated chronometrically. Recently, two of these sites yielded calibrated radiocarbon dates in the twelfth and fifteenth centuries (Keegan 1993 Like other researchers, Keegan (1985 Keegan ( , 1992a Keegan ( , 1993 believes that the locally made pottery found on Bahamian sites, known as Palmettan Ostionoid (formerly Palmetto ware), developed after the initial colonists had settled into their new environment. The use of the local red clay and shell temper, defining attributes of Palmettan Ostionoid, reflects adaptation to the Bahamas' carbonate geological environment, which lacks metamorphic and igneous materials. Keegan (1985 Keegan ( , 1992a Keegan ( , 1993 The colonization of the Bahama archipelago 431 has revealed a midden and three discrete activity clusters where food preparation, cooking, pottery making, shell bead production, wood working, stone-tool knapping, sweeping, accidental loss of objects and discard took place (Berman 1992 , in press a, in press b). One and possibly two lithic workshops as well as a pendant maker's or netsinker's toolkit, have also been found. In summary, archaeologists fail to agree on when and where the earliest migration and colonization of the Bahamas took place. Recent statements suggest a growing consensus that the archipelago was settled between AD 600 and 800; but the location, the order in which the islands were settled and the cultural origin of the colonizers remain unresolved. Several of the investigators argue that the Bahamas was settled first by Meillacan Ostionoid-bearing peoples from northern Haiti, while others suggest that earliest colonization occurred from Cuba. Furthermore, there is debate as to whether the first islands settled were the Turks and Caicos, Great Inagua, the islands of the central Bahamas or a combination of them. Several investigators argue for multiple colonizations, and at least three also suggest a Virgin Islands source area. The data from the Three Dog Site suggest a late Ostionan Ostionoid migration from northern Cuba into the central Bahamas between circa AD 600 and 900.
Causal factors
The causes of migration, although complex and difficult to recognize archaeologically, can be analyzed by three variables: push, pull and ease of transport (Anthony 1990 ). In the Bahama archipelago, migration and colonization must be understood together, so it is important to understand why migration, which resulted in colonization, took place. Migration is a response to negative home conditions (push factors), positive attractions in a new area (pull factors) and acceptable transportation costs between origin and destination (Anthony 1990; Lee 1966; Dillehay and Meltzer 1991) . Although there is a diversity of opinion about the factors responsible for triggering migration and colonization of the Bahamas, archaeologists concur that they were purposeful and not the result of accidental voyaging. Furthermore, the majority of arguments suggests a combination of push and pull stimuli.
DeBooy ( Sears and Sullivan (1978) and Sullivan (1980 Sullivan ( ,1981 propose a push and pull model which considers demographic and economic factors. They suggest that overpopulation in Hispaniola forced people out. The migrants were pulled to the Turks and Caicos by the economic opportunities afforded by the natural resources. Thus, the colonists supported themselves through the production, processing and export of dried conch and salt to Hispaniola. Neither of the push or pull factors in this argument has been verified. As Keegan (1988 Keegan ( , 1992a Keegan ( , 1993 ) points out, salt probably did not become an important exchange item until the twelfth century, when increased Hispaniolan population growth raised demand for such commodities. Furthermore, other islands such as Great Inagua, Keegan's candidate for initial colonization, contained ample salt resources, making it unnecessary to seek them in the Turks and Caicos islands (1992a: 36; 1993). Furthermore, the demand for conch and salt, particularly during the postulated time of early settlement, remains untested. The view reflects the contemporary economic role of the Turks and Caicos, one that might not have existed prehistorically. Finally, the prehistoric demographic record of Hispaniola is relatively unstudied and thus we do not know the extent to which population pressure played a role in triggering migration and colonization of other lands.
Winter et al. (1985: 84-6) suggest several causal agents for the first wave of colonization; these include island propinquity, flamingo migrations and the availability of unexploited terrestrial and marine resources. The degree to which the demand for feathers, presumably for ceremonial head-dresses or emblems of rank, resulted in settlement of a new region, as opposed to the establishment of specialized procurement sites, awaits further examination. Rouse (1982 Rouse ( , 1986 Rouse ( , 1989 Rouse ( , 1992 Berman and Gnivecki's model (1991) emphasizes pull factors of another sort. In their model, which parallels Sears and Sullivan (1978) , migrants dispersed to and settled islands which were most climatically favorable to manioc and other forms of root-crop horticulture. Berman and Gnivecki (1991) suggest that certain islands might have been bypassed in favor of others which offered greater agricultural potential. Furthermore, they suggest that migrants selected islands whose flora and fauna resembled their point of origin. The weakness with this model is that it is just that -a model -which has not been tested sufficiently with archaeological and ecofactual data.
Finally, Keegan (1985 Keegan ( , 1992a Keegan ( , 1993 and Keegan and Diamond (1987) deal with the transportation costs of migration and colonization routes. Their models stress the psychology of exploration (autocatalysis), transportation technology, navigational capabilities, conditions affecting maritime travel (such as currents, winds and waves) and island The colonization of the Bahama archipelago 433 propinquity, size and configuration. When these factors are taken into consideration, landfall would have most likely taken place on Great Inagua when sailing from northwestern Haiti. Great Inagua is only 90 km from Ft. Liberte, Keegan's point of origin on Hispaniola, and it represents the largest island target to the north. Second, wind and oceanographic currents favor a Great Inaguan land fall. These include: the northwesterly Antilles Current flowing at 0.5-0.9 knots; east-to-west-trending winds; and wind periodicity which is seasonally variable in respect of direction and intensity. These factors increase the probability that travel would have been possible from Ft. Liberte, Haiti, 281 days per year.
While this model emphasizes the unidirectional ease of transport in reaching a destination (e.g. Great Inagua), the model does not sufficiently address the issue of return voyaging. This is an important component of maritime migration and colonization (Irwin 1990 (Irwin , 1992 : 56-60) because it allows people to return with information concerning potential destinations. It also allows them to secure new supplies, replace used or lost items and pick up additional colonists, which they have ascertained are necessary for survival in the new region. Anthony (1990:902) has noted that migration is highly related to previous moves; the success or failure of long-distance migration is dependent on the long-distance transmission of information concerning new lands. Furthermore, as Irwin (1990:91; :57, 60-3) has pointed out, it is safer to travel in the direction from which one can most easily return in the case of not reaching one's destination, or in the event of a failed venture. Return voyages from Great Inagua to northern Haiti would be difficult for 281 days of the year due to the very same conditions that would favor voyaging there. Hence, in this model, return voyaging to northern Haiti is characterized by higher navigational risks and transport costs than the out-going voyage to Great Inagua.
In summary, a number of ideas have been proposed regarding the push and pull factors responsible for migration and colonization of the Bahama archipelago. Some of these models remain untested, while others have been disproved through excavation, chronometric dating and examination of archaeological remains.
Migration and colonization of the central Bahamas
In the following section we present a model for migration and colonization of the central Bahamas by Ostionan Ostionoid migrants from northern Cuba by AD 600-900. This model suggests: an environmental push factor forcing people out of Cuba; the pull of unoccupied, mesic islands; and ease of transport afforded by island propinquity and configuration, currents, winds, transportation technology and bank (as opposed to ocean) navigation strategies (Gnivecki, in prep. ).
According to paleoecological data from Lake Miragoane, Haiti, the Caribbean was In island settings, push and pull factors and transportation costs of migration are conditioned by whether the sea or ocean is viewed as a barrier or facilitator to maritime travel (Irwin 1992 ). The Great and Little Bahama Banks facilitate ease of maritime transport because they are characterized by relatively shorter inter-island distances and more compact island configurations than those of the non-bank ocean portions of the archipelago (Gnivecki, in prep.). However, the latter are not to be misconstrued as barriers; they can be (and were) traveled, although they possess higher transportation costs and associated navigation risks.
In the following sections it is argued that it was possible for Ostionan Ostionoid people to travel from northern Cuba to the central Bahamas by way of the Grand Bahama Bank at AD 600-900. Given the existing push and pull factors it was the most likely migration route leading to colonization. From Cuba the route would have followed the Ragged Island Range and the Jumento Cays to the islands of the central Bahamas. Smaller islands and cays were undoubtedly visited or skirted. Bypassed islands and cays might have functioned as resource banks, potential sources of marine and land fauna, land flora, water or raw materials. Archaeological remains have not been reported for these islands, but it is hypothesized that sites representing stopovers or visits will be present.
Irwin (1992: 47) and Lewis (1972: 212) have noted that differences in water color often function as navigational aids. The shallow Bahama banks are turquoise colored and stand in marked contrast to the adjacent deep blue ocean. Since most of the islands and cays are located near the periphery of the banks (Fig. 1 and Table 1 ), navigation can proceed by noting the color differences between the shallow banks and the ocean. Once a shallow bank is reached, one needs only to take care to avoid reefs, rocks and sandbars and spits.
Other natural phenomena contribute to easing transportation costs and risks while traveling the banks. One is the northwesterly-trending 0.5-knot current that flows across the Great Bahama Bank; another is the visibility, proximity and configuration of islands, cays, reefs and rocks that punctuate the bank edges. Additional maritime cues emanating from the environment include: foraging flights of endemic land-based birds (and their The colonization of the Bahama archipelago 435 calls), cloud configurations, ocean swells distorted by land and reefs, underwater phosphorescence, drift objects, water breaking over the crests of reefs at low tide, island vegetation and topography and their associated color differences, and even the smells of land and reef (Lewis 1972 In summary, a combination of factors contribute to the ease of transport via bank travel. These include: readability of closely spaced navigational aids and cues, ease and low risk of return, scale of inter-island distance and island configuration and different oceanographic conditions on the shallow banks that were more easily mastered or avoided than those of the deep ocean.
Summary
We propose that the colonization of the Bahama archipelago from the Greater Antilles was characterized by multiple migrations and colonizations that differed in time, origins, destination and causal agents. Among other factors, the meagerness of securely dated excavated sites dating to the proposed periods of earliest colonization, the lack of agreement on what an archaeological site or assemblage reflecting initial colonization should look like, and inadequate knowledge about local and non-local ceramics, have all unnecessarily confounded our views.
We argue that the central Bahama archipelago was settled in the seventh or eighth centuries from northern Cuba, so that by AD 800-900 or earlier, the north-central islands, such as San Salvador, were colonized. Emigration from Cuba, migration to the Bahamas and colonization of the islands were triggered by dry conditions in the Caribbean (circa 550 BC-AD 950). It is hypothesized that the migrants proceeded on a route which crossed the Old Bahama Channel and reached the Ragged Islands on the Great Bahama Bank, following the outline of the shallow turquoise blue waters. The Ragged Islands and Jumento Cays functioned as stepping-stones to Long Island, and the islands and cays beyond.
Support for this argument must come from systematic archaeological survey and excavation of unstudied areas, such as the Ragged Islands, Jumento Cays and parts of the Exumas. Sites along this route await to be discovered, bearing in mind that many will represent stopovers or visits and should not be interpreted as evidence of colonization, but as evidence of migration leading to areas where colonization took place. In the central islands, where archaeological sites have been found, early sites are expected to be discovered buried at depths comparable to those at the Three Dog Site. The current absence of evidence, however, is not to be interpreted as the evidence of absence (see Dillehay and Meltzer 1991: 288) .
Great Inagua appears to have been settled sometime during the AD ilOOs, while data from the Turks and Caicos suggest an earlier colonization which dated to the tenth century AD and later by Meillacan Ostionoid peoples (Sears and Sullivan 1978; Sullivan 1980 Sullivan , 1981 Keegan 1991 Keegan , 1993 . The reason why the Inaguas and the Turks and Caicos were not settled during the dry interval of 550 BC-AD 950 is that, even under contemporary conditions, these xerophytic islands suffer from high evapotranspiration losses. It might be inferred that, during the dry interval, they were as dry or even drier. Their later occupation may reflect a response to population pressure or growth in Hispaniola triggered by wetter conditions after AD 950. The later Meillacan Ostionoid expansion might also be related to the emergence of complex chiefdoms in the Greater Antilles and their expansion into the southern Bahama islands.
We reiterate that hypotheses of the sort proposed in this paper are in their infancy and require greater support through controlled excavation, chronometric dating, recovery of palaeoecological data, greater attention to ceramic variability and source analysis of recovered artifacts from sites located in all the regions of the Bahamas. In this way, the question of where, when and how migration and colonization took place will be answered and new models developed. The larger questions focusing on why such processes took place can then be addressed and competing hypotheses evaluated.
